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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The conductive resin paste for using it as a terminal electrode for laminating ceramic chip 
capacitors which is the conductive resin constituent which makes it come to distribute the resin 
binder which consists of mixture of at least two kinds of resin of the electric conduction filler which 
consists of an exotic powdered metal, epoxy system resin, and the resin in which thermosetting or 
thermoplasticity is shown, and a curing agent in an organic medium, and contains an exotic 
powdered metal and a thermosetting resin component by the weight ratio of about 100:5-100:45. 
[Claim 2] The laminating ceramic chip capacitor to which carry out a laminating alternately [ two or 
more layer ] so that an internal electrode takeoff connection may carry out phase opposite of the 
dielectric sheet which carried out covering formation of the conductive internal electrode, carry out 
the laminating of the dielectric sheet as a protective layer to the outermost layer, unite with it, make 
the above-mentioned internal electrode takeoff connection in this unified layered product fix this 
using a conductive resin paste according to claim 1, and it makes it come to form a terminal 
electrode. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows W ord which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a conductive resin constituent and such a 
constituent especially useful as a terminal for laminating ceramic chip capacitors. 
[0002] 

[Description of the Prior Art] The conductive constituent which forms the terminal electrode of a 
laminating ceramic chip capacitor (MLC) mixes gold, silver, palladium, or the metal powder, the 
glass frit, the inactive organic vehicle and resin of the alloy, and is generated as a paste [ which has 
the suitable consistency and suitable rheology which are distributed by mechanical mixing and 
acquired ]-like constituent. 

[0003] Such a conductive resin paste is applied to the internal electrode ejection side as for which a 
stacked type ceramic condenser component carries out phase opposite, after drying, it is calcinated at 
an about 700-860-degree C elevated temperature, and it is formed as a terminal electrode. It is spread 
in the dielectric layer from which the glass frit under paste constitutes a stacked type ceramic 
condenser component by this sintering, welding association between each particle is performed, and 
mechanical and electrical installation fixing are performed as the terminal electrode and stacked type 
ceramic condenser component which the metal powder under paste fused to coincidence becomes 
from a conductive constituent the internal electrode of a stacked type ceramic condenser component, 
for example, diffusion of palladium, and by carrying out welding association. 
[0004] moreover, the solder fused into the land part to which soldering is generally adopted as 
installation to such a pattern front face of the chip type circuit board, and the terminal of a chip is 
located in the copper-clad laminate for printed circuits in a circuit pattern — with ~ **** ~ self- 
sustaining immobilization is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, when making a terminal electrode form by carrying 
out elevated-temperature baking of the conductive constituent paste at a stacked type ceramic 
condenser component, stress arises by sintering contraction of the metal powder under paste, 
diffusion of the glass component under paste to the dielectric which constitutes a capacitor element, 
and diffusion of the metal powder under paste to the internal electrode of a capacitor element into the 
part of the capacitor element corresponding to the joint of a terminal electrode and a capacitor 
element, especially the periphery section of a terminal electrode. It originates in the rapid 
temperature change at the time of soldering to the circuit board of a chip capacitor. Therefore, a 
crack occurs in the dielectric of the body of a capacitor, or When the force of bending acted on the 
substrate and "camber" arises in the circuit board from the exterior, A chip type terminal is compared 
with the reinforcement of the substrate with which the reinforcement of the capacitor element by 
which a degree of freedom is constituted from an internal electrode and a dielectric few consists for 
example, of a glass fabric base material epoxy resin. Since it is weak, After mounting, to "camber" or 
compulsory" bending" of the circuit board, a crack did not occur on the body of a chip capacitor, and 
sufficient terminal reinforcement was not obtained. 

[0006] Moreover, carrying out connection immobilization of the chip is widely carried out to both 
sides of an alumina, a glass fabric substrate, or the substrate made of an epoxy resin in order to raise 
packaging density in recent years, and in such double-sided mounting, the crack initiation of the 
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above-mentioned capacitor element body poses a serious problem. Therefore, the elucidation of 
technical means in which a terminal electrode is made to form is called for, without carrying out 
elevated-temperature baking. 
[0007] 

[Means for Solving the Problem] this invention persons did not need baking in an elevated 
temperature for the stacked type ceramic condenser component in view of the trouble in the case of 
carrying out elevated-temperature baking with the application of such a conventional conductive 
constituent paste, but by desiccation hardening, could do connection fixing with a stacked type 
ceramic condenser component, and inquired for the purpose of developing the conductive paste 
which can be used as a terminal electrode. And by reducing the elastic modulus of the conductive 
constituent which constitutes the terminal electrode generated by doing in this way That the 
"camber" of the circuit board by difference of the expansion coefficient by the force or heat of 
bending from the outside or the stress by "bending" is absorbable A header, And it becomes possible 
to increase the connection degree of freedom of a chip and a substrate by this. Furthermore, the thing 
for which the diffusion to a capacitor element from the terminal electrode constituent leading to the 
crack generated in a joint with the periphery section of the terminal electrode of the conventional 
capacitor element can be canceled, And by it, it found out that the crack initiation in the capacitor 
element body by rapid heating at the time of solder processing could be inhibited, and this invention 
was completed. 

[0008] That is, this invention offers the laminating ceramic chip capacitor which used it for the 
conductive resin constituent list for terminal electrode formation of a laminating ceramic chip 
capacitor without the need for elevated-temperature baking. 

[0009] The conductive resin paste of this invention is a conductive resin constituent which makes it 
come to distribute the resin binder which consists of mixture of at least two kinds of resin of an 
exotic powdered metal and the resin in which epoxy system resin, thermosetting, or thermoplasticity 
is shown, and a curing agent in an organic medium, and is characterized by containing an exotic 
powdered metal and a thermosetting resin component by the weight ratio of about 100:5-100:45. 
[0010] Moreover, this invention relates also to the laminating ceramic chip capacitor obtained using 
the conductive resin paste as the above-mentioned terminal electrode for laminating ceramic chip 
capacitors. 

[001 1] That is, carry out the laminating of this laminating ceramic chip capacitor alternately [ two or 
more layer ] so that an internal electrode takeoff connection may carry out phase opposite of the 
dielectric sheet which carried out covering formation of the conductive internal electrode, and it 
carries out the laminating of the dielectric sheet as a protective layer to the outermost layer, unites 
with it, makes this fix using the conductive resin paste for laminating ceramic chip capacitors 
described above to the above-mentioned internal electrode takeoff connection in this unified layered 
product, and makes it come to form a terminal electrode. 

[0012] The electric conduction filler used for this invention may be the thing of the arbitration of an 
exotic powdered metal. Although all the metals generally called noble metals are used and being got, 
especially, gold, silver, platinum, palladium, rhodiums, those mixture, and those alloys are used, and 
it gets. 

[0013] The resin binder which is the constituent of the conductive resin paste of this invention 
consists of the mixture of at least two kinds of resin of epoxy system resin and the resin in which 
thermosetting or thermoplasticity is shown. 

[0014] The epoxy resin which is one of the components of this resin binder consists of a compound 
which has two pieces or an epoxy group beyond it in a molecule, and points out what is hardened in 
an operation of a curing agent or a catalyst, and - as the example of this epoxy resin — the bisphenol 
A mold epoxy resin, i.e., bisphenol A, or its relative - the compound which glycidyl-ether-ized the 
compound, diglycidyl ester mold resin, a novolak epoxy resin, glycidyl amine type resin, an alicycle 
group epoxy resin, etc. can be mentioned. These epoxy resins are hardened with the curing agent 
which carries out the following, and it deals in them. 

[0015] As thermosetting resin of other components of this resin binder, phenol resin, melamine resin, 

alkyd resin, an unsaturated polyester resin, diaryl phthalate resin, etc. are mentioned. 

[0016] Moreover, although other components of this resin binder can also be thermoplastics, as this 
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thermoplastics, you may be phenoxy resin, acrylic resin, etc. [0017] Althoughthe ratio to the 
conductive filler of the resin formed element in a distributed object can be fluctuated considerably If 
a resin formed element increases, while a mechanical strength, the bond strength at the time of 
carrying out a paint film, and abrasion resistance will be indeed improved with a natural thing It is 
the tangent of the include angle (delta) in which a current carries out a lug from 90-degree vector 
over the electrostatic capacity and the electrical potential difference which are a proportionality 
constant between an important charge and an application electrical potential difference among the 
properties of a capacitor. In order to receive a bad influence about the dissipation coefficient 
expressed considering it as a % dissipation coefficient (lOOxtandelta), Usually, to give 1 time of a 
paint film to the internal electrode ejection side of a capacitor element and form the terminal polar 
zone in it, it is required for all the weight sections of a resin formed element to be 35 or less 
preferably 45 or less to the electric conduction filler 1 00 weight section. And when it becomes below 
5 weight sections, the problem of an adhesive property deteriorating which is not desirable may be 
produced. 

[0018] It was confirmed by measurement that the elastic modulus of the terminal electrode for the 
said capacitors which the result of having measured the elastic modulus of the terminal electrode for 
laminating ceramic chip capacitors formed from the constituent of this invention applied the coating 
which distributed the conventional end of silver dust and a glass frit in the inactive organic solvent to 
having been the range of 2.5-3.0x1 04MPa, and was formed by carrying out after [ desiccation ] 
elevated-temperature printing is more than the above-mentioned range. 

[0019] It is important for the organic medium used for the conductive resin paste of this invention to 
choose what adds the viscosity which rises when the binder of resin is kneaded with an electric 
conduction filler in order to improve lowering workability, and has solubility according to the class 
of binder. It is because condensation of resin takes place, chain-like connection of an electric 
conduction filler becomes impossible, conductivity becomes unstable and physical and chemical 
stability of a paint film will be lost, when there is no solubility. 

[0020] and to the organic medium which can be used for this conductive resin paste Fatty alcohol, 
for example, ethanol, i-propanol, n-propanol, The ester of these alcohol, such as a butanol, for 
example, these acetate, Carbitol system solvents, for example, methyl carbitols, such as propionate, 
Ethyl carbitol, butyl carbitol, butyl carbitol acetate, etc., A cellosolve system solvent, for example, 
cellosolve, butyl cellosolve, isoamyl cellosolve, Ketone system solvents, such as hexyl cellosolve 
and butyl-cellosolve acetate, For example, an acetone, a methyl ethyl ketone, 2-pentanone, 3- 
pentanone, A hydrocarbon system solvent, for example, benzene, and toluene, such as a 
cyclohexanone, a xylene, ethylbenzene, turpentine, a cyclohexane, a methylcyclohexane, a methyl 
pentane, etc. are mentioned. 

[0021] As a curing agent in the conductive resin constituent of this invention, a polyamide curing 
agent, an aliphatic series polyamine curing agent, an annular aliphatic series polyamine curing agent 
and an aromatic series polyamine curing agent, a dicyandiamide, etc. can be used. The curing agent 
which causes a hardening reaction below 40 degrees C preferably is used. In this invention, desirable 
cold cure agents are an aliphatic series polyamine curing agent and a dicyandiamide. 
[0022] However, an elevated-temperature curing agent can also be used and curing agents which do 
not react in ordinary temperature, such as HY932, HT972, HY974, HT976 and NX1 1014 which are 
an aromatic series polyamine curing agent (trade name; Ciba-Geigy make), HY920 (trade name; 
Ciba-Geigy make) which is an acid-anhydride curing agent, or an amide system curing agent, are 
mentioned as this elevated-temperature curing agent, for example. 

[0023] Moreover, in this invention, forming the terminal polar zone with the layer structure which 
paint film formation of the terminal polar zone is carried out further, and also consists of two or 
more paint films in the internal electrode ejection side as for which a laminating ceramic chip 
capacitor component carries out phase opposite using the conductive resin paste of this invention is 
also considered. When forming the terminal polar zone with multilayer structure, the compounding 
ratio of a conductive filler component and a resin formed element is changed. If it is in the layer 
(electrode junctional zone) directly joined to the internal electrode ejection side of a chip capacitor 
component Secure good electrical installation with the internal electrode of a capacitor element, and 
property degradation of the electrostatic capacity which is the important electrical characteristics of a 
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capacitor, a dissipation coefficient, etc. is prevented. On the other hand, it is the outermost layer of 
multilayer structure, and if it is in the layer (soldering layer) soldered to the circuit board, 
improvement in bond strength and decline in an elastic modulus are realized. That is, if it is in the 
paint film of an electrode junctional zone, during the paste for making small the content of a under 
[ the paste of a resin formed element ] like the range of 100:5-100:35 by the weight ratio with an 
exotic powdered metal as above-mentioned, and carrying out paint film formation of the soldering 
layer conversely, a content resin formed element is relatively made [ many ], and it is suitable that it 
is the range of 100:20-100:40 in a weight ratio with an exotic powdered metal. 
[0024] In manufacture of the constituent of this invention, the conductive filler component which 
consists of an exotic powdered metal, a resin binder, a curing agent, and other additives are suitably 
mixed with an inactive organic solvent, and it generates in the shape of a paste by kneading. 
[0025] Thus, the manufactured conductive resin paste is applicable to the internal electrode takeoff 
connection of a laminating ceramic chip capacitor with various means. For example, it is made to 
adhere to an internal electrode takeoff connection by spreading, screen printing, or dipping. 
[0026] When making a conductive resin paste adhere by dipping, since the air under paste (bubble) 
is wound and the opening of air is made into the terminal electrode of lump completion, the thing to 
which a conductive resin paste is made to adhere and which is done for degassing with the 
application of a vacuum after in process or a process is desirable. By decreasing an opening by 
degassing, permeation of the plating liquid which may happen by subsequent plating processing etc. 
can be prevented. 

[0027] Thus, since the hardening front face of the terminal electrode which a conductive resin paste 
is made to adhere and is done is not a sintered compact, many small clearances will exist in a front 
face. And depending on the conditions of plating over this front face, plating liquid may permeate 
from these clearances. Then, this front face can be polished and a clearance can be lost. In this case, 
since a metal is prolonged on a front face by polishing, it is effective in a sex with plating becoming 
good. Barrel finishing using the small ball of rubber as the polishing approach can use. 
[0028] 

[Example] An example explains this invention concretely below. 

[0029] An epoxy resin (trade name Y ACS 020 Ciba-Geigy Japan make), phenol resin (trade name 
TB2090 Dainippon Ink & Chemicals, Inc. make), phenoxy resin (trade name PKHH made in Union 
Carbide), the curing agent (trade name MY-24 Ajinomoto Co., Inc. make), and the solvent were 
mixed at a weight rate of a publication to Table 1, and it fully kneaded with the milling machine of 3 
rolls, and adjusted to the viscosity to which the conductive resin paste obtained fitted dipping 
application in the end of an example 1-10 silver dust. It was the thing of the range of 0.2-10- 
micrometer particle size the end of silver dust it was used here. In addition, as viscosity of the paste 
made to adhere to a terminal by dipping application, when a rotational viscometer (Brookfield mold 
spindle No. 14) is used, the thing of about six to nine value is suitable at 16 - 30PA.S.0.5 / lOrpm 
(viscosity ratio) in lOrpm. 
[0030] 
[Table 1] 
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[0031] Thus, the obtained conductive resin paste was applied to the capacitor chip, respectively. The 
PAROMA machine (product made from PAROMA) performed for this spreading. 
[0032] The paste of examples 1-4 was stiffened for 60 minutes at 250 degrees C after applying a 
paste to a capacitor chip. Moreover, the paste of examples 5-10 was stiffened in 60 minutes at 200 
degrees C, and stiffened it for 60 minutes at 250 degrees C for 60 minutes by 230 degrees C. The 
paste of an example 13 calcinated similarly the paste of examples 11-12 which carries out the 
following at 850 degrees C for 60 minutes by 200 degrees C. 

[0033] The electrostatic capacity of the obtained capacitor (X7R (BaTi03 system)) and dissipation 
coefficient tandelta (%) were measured. The measuring method of these values is as follows. 
[0034] Electrostatic capacity: Electrostatic capacity can be defined as a proportionality constant 
between a charge and an application electrical potential difference (C=Q/V). 
[0035^To a juxtaposition plate capacitor, electrostatic capacity is a formula. [Equation 1] 



C = 



4d 



It is calculable from (the inside K of a formula is a dielectric constant, and A is the play area of cm2, 
and d is the dielectric thickness expressed with cm). The electrostatic capacity by this formula is 
given by the electrostatic unit (1F = 9x1011 electrostatic units). 

[0036] Electrostatic capacity (capacitance) is measured using the General radio automatic RLC 
bridge model 1683 by 120 or the 1kHz frequency, and IV (alternating current). Generally 
electrostatic capacity was measured between an anode lead and soldered cathode coating. In a certain 
case, the lead was soldered to the cathode and used for measurement. 

[0037] Dissipation coefficient (Dissipation Factor): A dissipation coefficient is the tangent (tangent) 
of the include angle (delta) in which a current carries out a lug from 90-degree vector over an 
electrical potential difference. Here, it is expressed as a % dissipation coefficient (lOOxtandelta). 
[0038] The dissipation coefficient was measured using the same General radio automatic bridge as 
what was indicated to said electrostatic capacity. Moreover, it measured also about 
postreinforcement and a hardening film elastic modulus. Postreinforcement applies a conductive 
resin paste on an alumina substrate, puts a small-circle plate with a shank (post) on a spreading side, 
and says the force required when toppling a post after stiffening a conductive resin paste. 
[0039] The obtained result is shown in Table 2. 
[0040] 
[Table 2] 
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[0041] Examples 11-13 (example of a comparison) 

Phenoxy resin and a solvent were mixed at a rate of a publication to Table 1, it kneaded by the same 
actuation as examples 1-10, and the conductive paste was obtained in the end of silver dust. The 
example 13 in this example 11-13 (example of a comparison) is a baking type paste. 
[0042] The physical properties of the presentation about the obtained paste, hardening conditions, 
and a product are as having indicated to Table 1 and 2. 



[Translation done.] 
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